A 3.5~set of type (2, 5) is constructed in the Desarguesian plane of order nine, which is the first example of a set of type (m, 4 + m) and (m + q)(q2 -q + 1) points, with m = 2, in an odd square order plane.
INTRODUCTION
Let n be a projective plane of order q; q not necessarily a prime power. A set K of points in K is said to be of type (m, n) if 1 K n II = m or n for any line 1 in TT. Moreover, if rc has a set of type (m, n), then n -m 1 q and k = 1 KI satisfies [9, lo] k*-k((n+m)(q+ l)-q)+mn(q*+q+ l)=O.
If z has order q* and n is of the form n =m+q, then either k= m(q*+q+ l), or k= (m+q)(q*-q+ 1). Obviously, in case m=O, K is a maximal arc. Moreover, if m = 1 and q is a prime power, then K is either a Baer subplane or a unital [lo] . Furthermore, m pairwise disjoint Baer subplanes of n always yield a set of type (m, m + q) and size m(q* + q + 1). In case rc is Desarguesian, such a set does exist as the plane has a partition into Baer subplanes [3, 9] . On the other hand, it was proved in [6] (see also [7] ) that any Hughes plane contains a set with the same parameters as the union of m mutually disjoint Baer subplanes which does not split into m Baer subplanes. Now we turn to sets of type (m, m+q), m>2, and size k= (m + q)(q* -q + 1). Not many of such sets are presently known. We list those we are aware of. A construction is given in [4] when m = (q -1)' provided 71 contains a subplane of order q -1. Under the assumptions q* is a fourth power and the plane is Desarguesian, a set with the considered 303 (2, 6) was recently exhibited in the Desarguesian plane of order 16 [8] .
We observe that some constructions were proposed in [3] . One of them would yield a 56-set of type (5, 8) in a plane of order nine as the union of two disjoint unitals. Whether such two unitals exist is still an open problem. The complement of such a set would provide a 35-set of type (2, 5) .
In Section 2 we shall construct a 35-set of type (2, 5) in the Desarguesian plane of order nine.
THE CONSTRUCTION
Denote by o a primitive root of the field GF(9), o* = 1 + o, and consider the pencil of bitangent tonics xy = w', where x and y are nonhomogeneous projective coordinates in PG(2,9). We show that it is possible to choose four tonics in this pencil in such a way that the points on them plus the point A = (0, 0), through which the common tangents pass, form a 35-set K of type (2, 5) .
Call the base points of the pencil B and C. Obviously, the sides of the triangle ABC are 2-secants of K. Furthermore, all lines through B but BA and BC are 5-secants and the same is true for the lines through C other than CA and CB.
We choose the following four tonics: xy = w', s = 0, 3,4, 7. All lines through A other then the sides of the triangle ABC can be written as y = xwU, a = 0, 1, 2 ,..., 7. Such a line meets the conic xy = os at two distinct points iff cY" is a square. As it is easy to check, for any a~ (0, 1, 2 ,..., 7) th' is occurs for precisely two of the four chosen tonics. Consequently, all lines through A other than AB and AC are 5-secants of K.
Next, consider all lines not on any of the points A, B, and C. The equation of such a line can be written as y = XW~ + &, a, bE (0, l,..., 7). This line meets the conic xy = os iff the equation x2wU + xab -os = 0 has at least one root in the field, i.e., iff A = m2b + UP'+' is a square (including zero).
For any possible pair Q, b, either the line y = xw" + gb meets two of the chosen tonics at distinct points and is tangent to a third one, or it meets just one of the four tonics at precisely two distinct points.
It is straightforward, but tedious, to check that either situation occurs for 32 of the considered lines (take into account the distribution of squares and the chosen values for s). By the previous argument, there are 56 5-secants, forming a set of type (5, 8) in the dual plane, and 35 2-secants. Thus, K is a 35-set of type (2, 5) .
